Background: Incidence and mortality from skin cancers including melanoma are highest among men 50 years or older. Thorough skin self-examination may be beneficial to improve skin cancers outcomes.
Introduction
The burden from skin cancer, including melanoma, is particularly high in fair skinned men 50 years or older throughout the world. For example, in the US, the incidence of melanoma is 70 and 33/100.000 in men and women aged 50 years or older, respectively 1 . In Queensland (QLD), Australia, while the incidence rates in this age
group are approximately three times as high as in the US, males still have a two-fold higher risk of melanoma compared to women (incidence rates 209 and 112 /100 000 in men and women, respectively) 2 . The incidence of non-melanoma skin cancers (NMSC) in Australia is extremely high (age-standardized incidence = 2051/100.000 in men) 3 . While mortality is relatively low 4, 5 , NMSC management places high costs on health care systems both in Australia 6 and the US 7 .
Most skin cancers, including melanoma, are located on the surface of the skin and thus can be detected through a visual skin examination. Removal of early lesions is associated with lower morbidity and mortality [8] [9] [10] , suggesting that routine skin examination should result in better outcomes. Skin examinations can be conducted by a layperson (skin self-examination (SSE)) or a doctor (clinical skin examination (CSE)) and there is some evidence that both are effective in detecting melanoma earlier than would otherwise be the case. For example, within a case-control study in Queensland, melanomas detected during a deliberate skin examination (by a lay person or a doctor) were thinner than those detected otherwise 11 . A Connecticut casecontrol study found that people reporting skin awareness had a lower mortality from melanoma (HR 0.4; 95% CI 0.2-0.7) 12 . An employee screening program achieved a reduction in incidence of thick melanomas and mortality compared to the California population and assigned these effects mainly to the increased skin awareness and selfexamination behavior of the employees 13 . Knowledge of cancer and interest in health were also found to be associated with thinner melanomas in men 40 years or older 14 .
Increasing men's awareness of their skin by encouraging them to take notice of any changes or newly appearing skin lesions and seeing a doctor thus has the potential to reduce skin cancer morbidity and mortality.
Several efforts are now underway worldwide to further improve skin awareness [15] [16] [17] [18] [19] , some specifically targeting men [20] [21] [22] [23] [24] . Two of these studies reported interventions to be less effective for men than women 19, 25 , consistent with a general tendency for men to delay uptake of preventive medicine compared to women 26 . The Check-it-out trial successfully increased the prevalence of thorough SSE through a video-based intervention [15] [16] [17] 27 . However, this trial recruited people attending doctors' practices, who presumably are already health conscious and only included a small proportion of men 50 years or older (mean age = 53 years; SD=14.8; 42% male) 28 .
To improve the evidence on whether a video-based intervention can successfully motivate men 50 years or older to examine their own skin and present to a doctor with lesions of concern, we planned a randomized trial specifically for older males. The aim of the present paper is to describe the development of the intervention and study methods and report the baseline characteristics of participants. We also assessed men's sociodemographic characteristics, skin cancer risk factors and attitudes and intentions associated with pre-intervention SSE and CSE.
Trial design and methods
Ethical clearance was provided by the Queensland University of Technology ethics committee, and the trial was registered with the Australian New Zealand Clinical Trials Registry (ANZCTR N12608000384358).
Qualitative intervention development
Interventions aimed at health behaviors should preferably be guided by a theoretical model to predict how the intervention will motivate and facilitate a change in the target health behavior 29 . Our intervention used the extended Health Belief Model (HBM) 30 , which has been shown to have predictive value in the skin cancer area and in preventive behavior of older adults 31, 32 . It considered men's awareness of the seriousness of disease, their perceived susceptibility, perceived barriers to, benefits of, and self-efficacy for skin self-examination. Aspects from a number of other theoretical models which commonly inform health promotion programs were also used. 33 Prior to developing the intervention, we recruited 20 male community volunteers 50 years or older to participate in two focus groups (six participants each) and eight telephone interviews to explore their views on SSE. We also sought to determine message framing and presentation preferences and to pre-test the age-appropriateness of proposed SSE messages. Focus groups and interviews followed a predetermined list of topics guided by the extended HBM, but also allowed room for unusual or unexpected topics to arise and were continued until saturation of themes was reached.
Analysis was conducted utilizing the framework method 34 . While men were aware of melanoma as a serious disease, they were unaware of their higher risk compared to other population subgroups, and were uncertain about what they should look for on their skin. One of the main barriers to seeking advice for suspicious skin lesions was the perception that they may bother a doctor unnecessarily, a tendency also described by others 26 . Importantly, men stated that they are very used to receiving DVDs or CDs as a means of communicating work-related or promotional information to them.
In essence, men recommended a disturb → educate → consolidate → close sequence for the video contents.
Intervention materials
Based on these qualitative findings, a video script was written and a 12-minute video produced by a commercial audio-visual production company. A nationally-recognized sports personality volunteered as the "face" of the DVD, and provided voice-over Figure 1 ).
Baseline survey
The baseline telephone interview collected extensive information on participants' socio-demographic characteristics, skin cancer risk factors and skin cancer history, and health-related attitudes and beliefs (see Tables 1-3 for details of questions and response categories of the baseline interview and Figure 1 for flow of participants).
Main outcome measures
A series of previously validated questions 35 established our main outcome variables:
whether men ever examined their own skin and if so, the frequency of SSE; extent of SSE (participants were asked to nominate the body area(s) that they included in their last SSE; if they used a full-size mirror and/or hand-held mirror to conduct the SSE themselves; or whether another person assisted with hard-to-see areas). Our primary outcome measure was the most stringently defined form of whole-body SSE using a mirror or another person to check difficult to see areas. We also asked participants about their confidence in performing SSE correctly and timely, and whether they specifically planned ahead for their next SSE.
A similar series of questions established consultations with a doctor about skin cancer.
Participants were asked whether they ever received a CSE, whether it was a wholebody examination; who initiated the CSE; whether the doctor suggested or demonstrated SSE; if there was any delay in getting an appointment and the reasons for the delay; what management was chosen by the doctor for any lesion detected during this examination (excision/biopsy, non-surgical treatment, monitoring, or no treatment); and whether follow-up CSE was recommended.
In addition, the 10-item 4-point Likert scaled Generalized Self-efficacy Scale (GSE) 26, 36 was used, which has extensive support for its reliability and validity 37 38 ; published means range from 29.5 (SD=5.1) for American adults 39 yrs). 42 We also asked whether men engaged in other cancer screening behaviors (prostate specific antigen test or fecal occult blood test) and whether they had comorbidities.
The intervention and follow-up.
After the baseline survey, participants were randomized to intervention or control group using an independently generated random number list, stratified by men's residence (metropolitan South-East Queensland or other). Materials for both groups were sent by mail approximately two to three weeks later. Men in the intervention group also received postcard reminders after two weeks and again after four weeks (one addressing barriers to watch the DVD, one to address barriers to do a SSE).
Follow-up telephone interviews will be conducted 6 and 12 months after intervention materials were sent. During these follow-up interviews, men will be asked whether they went to a doctor for a CSE. If so, consent will be sought to confirm the outcomes of these examinations with the treating doctor, and pathology reports for lesions removed during the most recent CSE will be obtained ( Figure 1 ).
Cost-effectiveness analysis
For the cost-effectiveness analysis, we will collect information relating to the intervention, delivery or operational costs, and other expenses incurred by participants. To investigate the use of health care resources attributable to the intervention, the costs of diagnosis and management by GPs or pathologists subsequent to CSEs will also be estimated. The data on costs will be derived from doctors' reports to obtain type and quantity of health resources used and valued using the Australian Medicare Benefits Schedule 43 . All Australian permanent residents are covered by this public health insurance, which pays scheduled fees for services, for example depending on the size and depth of the skin cancer.
Sample size and power calculations
The following primary aim was defined for the present trial: to measure the impact and cost-effectiveness of a video-delivered intervention with two mailed reminders compared to usual care on whole-body SSE among men aged 50 years or older. The trial also has two secondary aims: to describe the impact of the intervention on part or whole-body CSE and to describe the management by doctors of suspicious skin lesions identified among the intervention group compared to the control group.
Our previous work established that approximately 20% of men 50 years or older report a whole-body SSE within the past 12 months. A community-based intervention increased peoples' early detection behavior, in particular whole-body skin examinations by a doctor by ~10% within the first year 44 . Assuming a similar increase in SSE and 10% attrition of participants, using a 0.05 (2-sided) significance level, a sample size of 500 men in each the intervention and control group will provide 91% power to detect an increase in the prevalence of reported SSE at 12 months of 9.9% i.e., from an assumed 20% at baseline to 30% at 12 months. This conservative endpoint will allow sufficient power for subgroup analyses (for example men who perceive their risk of developing skin cancer as high versus low). For equal subgroups (250 in each group) using the above assumptions we will have 80% power to detect an increase of 12% in reported SSE at 12 months within these subgroups.
Statistical Analysis
Statistical analysis of baseline data was performed using the SPSS statistical package (version 16.0). Descriptive analysis established whether characteristics differed between the intervention and control groups and thus may require adjustment in subsequent intention-to-treat analyses once follow-up data has been collected. To establish factors associated with whole-body SSE and CSE at baseline we combined the intervention and control groups and established the proportion of men already performing SSE and CSE at baseline. We assessed factors associated with SSE and CSE in bi-variate logistic regression analyses (data not shown), and then entered those factors found to be associated at a conservative p-value of ≤0.1 into multivariable logistic regression models to investigate their independent contribution to men reporting these behaviors.
Results

Randomization success
Tables 1-3 present the baseline characteristics of the 929 men with complete baseline data randomized to the intervention and control group. There were very few significant differences between men randomized to these groups at baseline, with three exceptions. Men in the control group were more likely (38%) to strongly agree that they were confident in their doctors ability to diagnose skin cancer correctly, compared to men in the intervention group (28%), however, when examining the agree/strongly agree categories combined, both groups were similarly confident in their doctors (82% versus 84%). Men in the intervention group were somewhat less likely to report having ever looked at their skin (63%) compared to control group participants (72%) ( Table 3 ). However, there was no difference in the proportion of men in the intervention (13%) and control (12%) group who reported a whole-body SSE in the past 12 months, or who reported a whole-body CSE by a doctor in the past 12 months (39% in both the intervention and control groups). Lastly, men in the control group where less likely to rate their confidence that they could check their own skin as high (14%) compared to intervention group participants (20%) ( Table 3) .
Baseline characteristics
We then combined intervention and control groups for subsequent baseline analysis. reported having looked at their own skin within the past 12 months (p=0.272).
In accord with their mostly northern European heritage the majority of men reported common skin cancer risk factors such as light hair (59%) and eye color (76%).
Prevalence of other skin cancer risk factors are listed in Table 2 . Very few men attempted to get a suntan in the past 12 months (5%) but despite this, half of the participants reported at least one sunburn over the past 12 months (50%). Almost twothirds of participants (n=660, 71%) reported that they had had one or more skin lesions treated in the past (Table 2 ).
Attitudes and beliefs regarding skin cancer early detection behaviors were generally positive. For example, the majority of men thought that checking their skin was a priority for them (65%), that they could find something suspicious on their skin (68%), and that they would see a doctor straight away with a suspicious lesion (87%).
Men's self-efficacy scores and social support scores were similar to those observed in previous male samples (Table 3) .
Multivariable Analyses
After adjusting for other factors, men were more likely to report a whole-body SSE within the past 12 months if they were of Northern/Western European ethnicity, were confident they would find time in the next 12 months to check their skin and their doctor had suggested or instructed on SSE (Table 4) .
Men were significantly more likely to have undergone CSE in the past 12 months if they had higher levels of household income, lived in metropolitan south-east Queensland, classified themselves as Australians, had a tendency to burn if exposed to the sun, reported freckling, and removal of a skin spot in the past, and agreed or strongly agreed with the statement that checking their skin is a priority for them (Table 5 ).
Discussion
Video-based health information materials are very commonly used by health organizations world-wide, but are infrequently tested for their effectiveness to improve health behaviors. With regards to SSE one trial in the US increased SSE behavior and thoroughness within a family practice setting 28 . Our video-based intervention was specifically designed for men 50 years of older who are at high risk of developing skin cancer in Queensland, Australia. The current paper provides evidence that participants were successfully randomized based on the similar distributions of characteristics between the intervention and control groups.
Our baseline survey results provide some interesting insights into skin examination behaviors and associated factors of men 50 years or older, and to our knowledge this population subgroup has not been studied in such detail before. The most common location of melanoma in men is the back and men therefore need to look at their whole body to gain the greatest health benefit from SSE. While two-thirds of men reported performing some form of SSE, only 13% of men were conducting a thorough SSE exam according to the most precise definition of whole-body SSE (whole body inspected with the aid of mirrors and/or help of another person). Our intervention was specifically designed to improve the thoroughness of SSE by providing men with clues and reminders to using those aids. A similar video-based intervention in the US was able to achieve an increase from 18% to 55% among a sample of men and women with an average age of 50 years 28 . Others have also recommended improving health professionals' awareness of the importance of checking men's backs during routine physical examinations 45 .
Interestingly, few of the common skin cancer risk factors or sun protective behaviors were associated with thorough whole-body SSE in bi-variate analyses and none remained independently significant in the multivariable analysis. Only three factors were independently associated with thorough whole-body SSE in our age-adjusted analysis. One of these was attitudinal (having confidence in finding time for SSE). This finding is encouraging for our intervention trial, as the video-based intervention specifically addresses common barriers to SSE (such as finding time) and also aims to increase men's self-efficacy for SSE. A previous study among patients with familial atypical multiple mole melanoma syndrome found a positive attitude towards SSE and intention to perform SSE to be most highly associated with adequate SSE behavior 46 .
Another factor associated with whole-body SSE in our study was receiving a doctor's recommendation (increased SSE by 9%) and/or instruction regarding SSE (increased SSE by 15%). In a previous study among men and women 30 years or older the importance of a doctor's recommendation for SSE was also highlighted 4748 . A doctor's recommendation has also been found strongly associated with participation in other cancer screening behvaiors 49 50 . Overall, almost a third of men (30%; 29% living in metropolitan SE QLD, and 33% in the other parts of QLD) reported receiving a recommendation by a doctor to self-examine their skin. This is higher than the 24% we previously observed in men 50 years or older from rural Queensland in 2003 48 .
About 71% of men reported removal of a skin cancer, spot or mole in the past, which is about 7% higher than we observed in 1998 51 . Despite this history of skin surgery only 23% of men were currently concerned about a spot or mole (similar to our previous findings), and about 40%
thought that it was unlikely (or were unsure) that they would develop skin cancer in the future, which is about 7% higher than what we observed earlier 51 . While there was a correlation between having a history of skin cancer treatment and perceived likelihood of developing skin cancer in the future, 20% of men with a history of having a spot or mole removed thought that it was unlikely that they would develop skin cancer in the future. This finding fits with our observations during the qualitative phase of this study that at least some men 50 years and older are unaware of their increased risk, and it is interesting to note that this perception can persist even if men have experienced skin surgery or treatment. Once the results of our subsequent assessment time-points are available, we will determine if men changed their perceived skin cancer risk as a result of this trial and will establish whether this mediates uptake of SSE.
In this sample, we found a high proportion of men had a regular doctor (90%) and in accord with this, the proportion of men reporting a whole-body CSE in the past 12 months was also higher (39%) than previously reported in Queensland (26%) had a CSE 52 . There are two possible reasons for this. Doctors may be conducting skin examinations more frequently (and this is in accordance with recommendations by the Cancer Council Australia to specifically target highrisk groups 53 ), and/or our sample of men may contain a greater proportion of those who regularly visit their doctor for a skin check compared to other men in the population. Our results must be viewed in light of this potential bias. Supporting the indication of participation bias, men in the present study were more likely to report at least some private health insurance (70%) compared to population data (54%).
In contrast to the SSE findings above, besides being Australian (which increases the risk of skin cancer compared to European sun exposure during childhood), some skin cancer risk factors as well as previous history of skin treatment were associated with CSE in multivariate analysis.
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This indicates that doctors' selection of at risk men lead to CSE. In addition a positive attitude towards skin checks was also independently predictive of CSE in this group of men 50 years or older, an attitude which is amenable to instructions by their doctor.
In summary, our baseline results highlight that within this sample of men 50 years or older from an area of Australia with a very high incidence of skin cancer, a large number of men have already experienced SSE, CSE and/or skin surgery. Despite this, appropriate use of SSE is low with only 13% performing a thorough examination. Therefore most men would be unlikely to notice changes on their skin, particularly on their back or the back of the neck. Further analysis will establish whether our targeted intervention material can successfully improve the thorough SSE behavior among men 50 years or older. Table 4 Adjusted multivariable logistic regression analysis of factors predicting skin self-examination (whole body) within the last 12 months Table 5 Adjusted multivariable logistic regression analysis of factors associated with whole-body clinical skin examination within the last 12 months
